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VIDEO TRANSMISSION SYSTEMAND METHOD 
UTILIZING PHONE LINES IN MULTIPLE UNIT 

DWELLINGS 

FIELD OF THE INVENTION 

0001. This invention relates to a video distribution sys 
tem and to a related method. More particularly, this inven 
tion relates to Such a System and method which are useful in 
multiple unit dwellings. 

BACKGROUND OF THE INVENTION 

0002. It is well known that “cable television has largely 
Supplanted broadcast television as the preferred real-time 
Video signal distribution method of choice in the modern 
home. Compared to broadcast technology, cable distribution 
offerS Superior protection against Signal degradation and 
greater available bandwidth. Consumers have expressed a 
clear preference for programming quantity and variety, and 
the demand for large channel menus Seems likely to persist. 
0.003 Video signals arriving at a multiple dwelling unit 
building, either by feeder cable or satellite dish or some 
other Source, are advantageously distributed by a local 
network of coaxial cable terminating in each dwelling unit. 
These cables provide good shielding, both from outside 
Sources of interference and from interference from the cable 
Signals themselves with broadcast reception. Concurrently, 
coaxial cables provide low loSS characteristics. This techni 
cally Sound distribution Scheme is not without disadvan 
tages, however. Wiring a building for cable entails a con 
siderable labor expense, and, depending on the care of the 
installers, a more or less intrusive presence of cables or 
molding in public hallways, and in Some cases, even dan 
gling from the outsides of buildings. Even when Such an 
installation is already in place, regulations generally leave 
the cable installer, typically the local cable franchise, in 
monopoly possession of rights to use the local area network. 
Although this situation may change in the future, in parallel 
with current trends in electrical distribution and phone 
networks, at present landlords or cooperative tenants face 
Serious legal difficulties attempting to distribute alternative 
Source Signals over proprietary cables. Circumventing this 
problem by installing a Second independent cable distribu 
tion network in the same Structure is clearly a less than 
appealing Solution. 
0004 Hence there exists a clear need for alternative 
means of distributing Video signals within multiple dwelling 
unit Structures. An alternative distribution means is required 
to provide each unit or apartment with access to a large 
number of channels, typically between 50 and 100, with 
acceptable Signal to noise ratio, and freedom from interfer 
ence both to and from outside Sources. The two general 
possibilities which present themselves, if a specialized net 
work is not to be installed, are low-power broadcasting and 
use of an existing network of conducting paths. The former 
is generally ruled out because of interference and FCC 
regulation, although low-power broadcast devices are 
known to have been have been marketed for related pur 
poses in direct contravention of regulation. Pondering the 
alternative of using pre-installed wiring, the technician will 
discover conductive paths in almost all existing structures, 
having terminations in every room or at least every unit, 
potentially including plumbing, power distribution wiring, 
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and telephone wiring. No attempts are known to the inventor 
to use plumbing as a transmission medium, which plan 
would clearly present formidable difficulties. Telephone and 
power Systems have not been designed for Video signal 
transmission, but at least have been designed for providing 
electrically conductive paths. Appliances, however, are 
known to inject broadband RF energy into power lines, 
defeating efforts to utilize empty bandwidth above 50 Hz or 
60 Hz, alternating current. The present invention utilizes 
telephone lines as a transmission medium. 
0005 Telephone wires entail their own technical and 
regulatory problems as a medium for the transmission of 
Video signals. AS Signal media, telephone lines represent an 
obsolescent System not designed to efficiently transmit RF 
(radio frequency) information, which for the purposes of the 
present invention essentially means all signals with fre 
quency components above an audio baseband range, i.e. 
above approximately 4 kHz. 
0006 Analog phone lines concentrate most voice infor 
mation below 4 kHz. Clearly, this band must be left unmo 
lested to avoid interference with Voice communications. 
Regulation imposes more Stringent spectral requirements, 
however, limiting the amount of RF energy below 6 MHZ 
that may be injected into the public telephone network. 
Therefore the most conservative Systems contemplating the 
injection of auxiliary carrier Signals into phone wiring will 
not trespass on this band. Further problems arise from the 
fact that telephone wiring was not designed for radio fre 
quency transmission. Telephone wiring lackS grounded 
Shielding, which gives rise to further technical and legal 
problems. In particular, an unshielded conductor functions 
as an antenna. On the transmission Side, this means the wires 
carrying RF signals radiate Significant electromagnetic 
energy, resulting in Signal attenuation. Boosting the Signal 
will increase the maximum useful length of RF signal 
transmission on the wire, but simultaneously increase broad 
cast power and possibly cause interference to other devices, 
or run afoul of FCC radiation limits. Conversely, on the 
reception Side, lack of Shielding makes the System Vulner 
able to outside Sources of interference. Maximum uSable 
bandwidth Similarly presents a trade-off between increasing 
utilization of the RF spectrum, and the increased radiation 
and attenuation at higher frequencies, Signal loSS through 
radiation being a monotonically increasing function of fre 
quency. In general the problem of non-design utilization of 
unused transmission capacity in local area phone networks 
is one of choosing a power transmission spectrum extrem 
izing an objective function weighted by both total informa 
tion throughput and cost, and Subject to technical and 
regulatory constraints on unintended interference with other 
devices. It is known as a practical matter that the Solution to 
this optimization problem allows transmission of a Small 
number of Video channels, typically 2 or 3, acroSS a Single 
active telephone wiring pair, a number far lower than the 
number of program Sources a consumer expects to be able to 
receive on demand. This design problem too must be over 
COC. 

0007. In the future, new structures will undoubtably be 
built with efficient broadband local area networks in place. 
Information distribution will be seen as a routine utility 
function, much as water, gas, Sewer, power and phone hook 
upS are viewed today. For the near future, however, there 
will remain a strong demand to Squeeze or piggy-back extra 
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Signals onto existing wiring, in cases where the economics 
can justify this approach over installing new local area 
networks. The problems to be overcome in this approach are 
outlined above, and the Solution must thread between the 
twin hazards of unintended RF transmission and unaccept 
able Signal degradation, at acceptable cost. 
0008 Extensive investigation into these problems is dis 
closed by Goodman et al. (U.S. Pat. No. 5,010,399), in 
which other prior art is also reviewed. However, the system 
disclosed by Goodman is adapted for installation in a Single 
extended dwelling unit, Such as a Single family home, 
wherein a Small number of Single channel Video Sources and 
TV receivers are distributed. It is not obvious how to extend 
or adapt this household System to a multiple unit dwelling, 
where typically a single broadband Source is to be Simulta 
neously made available in its entirety at many remote 
locations. 

OBJECTS OF THE INVENTION, 

0009. It is an object of this invention to provide a novel 
method of distributing radio frequency Signals to the Sepa 
rate units of a multiple dwelling unit Structure or commercial 
building. 

0010. It is a more particular object of this invention to 
provide a means of distributing video or data Signals to 
multiple units of an existing Structure without the expense of 
installing a dedicated cable network. 
0011. It is yet a further object of the present invention to 
provide a means of Signal distribution providing each unit in 
an existing structure with at least one of a plurality of Video 
channels on demand. 

0012. These and other objects of the present invention 
will be apparent from the drawings and descriptions therein. 

SUMMARY OF THE INVENTION 

0013 A common multiple channel video source is dis 
posed in a utility Space of a multiple dwelling unit or Small 
commercial Structure. Typically, this Source will output on 
the order of 100 channels of Simultaneous video program 
ming. One or preferably Several of these channels are to be 
available on demand at a number of terminal locations inside 
the Structure, one or more of these terminals being located 
in each dwelling unit or unit of commercial Space. Prefer 
ably the Video Source will be located adjacent to a central 
telephone Service location, Such as a basement telephone 
closet. Alternatively, the Source may be located at Some 
distance from Such a telephone Service location, and the full 
information content of the Source be made available at the 
telephone Service location by a dedicated wide-band trans 
mission medium, Such as a coaxial cable. It is desired to 
relay Selected Video programming Signals to the terminal 
locations by using pre-installed, active, telephone wiring 
pairs. Since it is known that the maximum number of Video 
channels that can be feasibly carried over moderate dis 
tances over telephone wiring pairs under ideal conditions is 
a Small integer, no more than 10, it is impossible to Simul 
taneously transmit on the order of 100 channels to each 
terminal location by this method, and a means must be 
provided for remote Selection of the transmitted channel or 
channels by a user at the terminal location controlling a 
device at the central Service location. The telephone wire 
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Video transmission System must Satisfy all legal and tech 
nical requirements governing the broadcasting of RF energy 
and its injection into the public telephone network, and must 
not interfere with audio telephone communications or with 
other devices receiving RF broadcasts on privileged fre 
quency bands, and must tolerate interference from legal 
broadcasts. 

0014. In the most general description of the present 
invention, a central Selector and coupling device responds to 
commands generated at a terminal location to Select a 
commanded channel from the multiple channel Source, and 
frequency shift the commanded channel onto aband Selected 
for transmission acroSS local telephone wiring. A Second 
device at a terminal location inside a single dwelling or 
commercial unit possibly effects a Second frequency shift to 
bring this video signal within a frequency range receivable 
by consumer Video equipment. The Second device also 
includes means for transmitting control Signals over the 
telephone wiring to the first, centrally located, device. Two 
way control communication may also be contemplated, with 
the central device possibly providing Status information to 
the terminal device, as may provision for the transmission of 
control Signals from the terminal not destined for the central 
Selector device, but for the multiple channel Signal provider, 
as in “two way” cable. 

0015 Preferably the central selector device comprises an 
array of independent rack mounted units, disposed in a 
utility location adjacent to a central telephone Service loca 
tion in the Structure. These rack mounted devices are paired 
with units disposed in respective ones of the dwelling or 
commercial units, these Second units being from the con 
Sumer's point of View Similar in function and appearance to 
the cable box which, in a typical cable installation, termi 
nates incoming coaxial cable and accepts user. The functions 
of the box have in reality been divided between the 
consumer accessible terminal unit and the utility room 
installed or rack unit, with added consumer transparent 
functionality added to permit the intervening transmission of 
Video program information over active phone lines. Func 
tionally it is as if the cable box had been provided with input 
and output jacks for phone Service, then partitioned with a 
Single wire pair communicating between the parts, this pair 
carrying both phone and Video signals. 

0016 Each rack unit, one corresponding to each terminal 
location, has at least three connection ports. Two ports 
accept telephone wire pairs or quadruples, typically through 
RJ-11 plugs. A remaining port accepts a high-bandwidth RF 
connection, typically a coaxial cable through a BNC con 
nection. Any of these three connections may function as 
inputS or outputs under Some operating conditions, although 
typically the cable port Serves Solely as an input, while the 
telephone ports function bi-directionally. One phone port 
accepts a line incident from the public phone network, the 
other connects wiring from the consumer premises. The RF 
port accepts a high-bandwidth Signal from the central Video 
SOCC. 

0017. Both rack and terminal units are designed to be 
transparent to baseband telephone audio Signals. The termi 
nal unit has at least two connection ports, a phone port and 
one video Source port, typically RF modulated. It may also 
have additional phone or RF video ports and baseband audio 
and Video outputs, in addition to a possible light emitting 
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diode (LED) display, and an infrared (IR) 'eye', for the 
reception of IR control Signals from a hand-held controller. 
0.018. The single required phone port on the terminal unit 
connects to phone lines via an available wall jack. A Second 
phone port may be provided on the terminal unit to allow 
connection of telephone equipment at the Same wall jack. 
Alternatively, other wall jacks may provide ordinary phone 
Service, or a splitter may be installed before a phone line 
enters the terminal unit. The Single required Video port is 
connected to a consumer video device, Such as a TV or VCR. 
Other Video ports may provide multiple channels, or mul 
tiple channels may be output on different frequency bands on 
the same port, providing Such now expected functions as the 
ability to record one Source program while watching 
another. 

0019. In a simplest embodiment, one frequency band is 
preSelected for the transmission of Video signals over phone 
lines, of width Sufficient for one channel of Video program 
ming. Analogously to the use of VHF channel 3 by VCRs or 
cable boxes, this frequency band is now used by the rack and 
terminal units for the relay of which ever channel of video 
is Selected by the user at the terminal location. The user 
issues a command Signal to Select this channel by an IR 
remote. The IR signal is detected by the terminal unit, and 
the command Signal converted to electrical impulses. The 
command Signal is Subject to a further processing to shift it 
to a Second frequency band Set aside for the relay of control 
Signals between terminal and rack boxes. This Second band 
may be much narrower than the band Set aside for Video. 
Upon receipt of the command signal the rack unit Selects the 
commanded Video channel and shifts it to the frequency 
band Set aside for Video transmission over phone lines. The 
terminal receives this signal and, if necessary, converts it to 
a frequency band capable of reception by a TV or VCR. The 
Second frequency shift may not always be required, Since it 
is a feasible option to transmit Video over phone lines in a 
low VHF channel, which channel would be capable of 
reception by ordinary consumer Video devices. A channel 
not used for local broadcasting would be selected for this 
function, which channels are guaranteed to exist in each 
locality by regulation. 

0020. In a more complex embodiment of the present 
invention, at least two frequency bands would be utilized on 
each telephone wiring pair for the transmission of at least 
two channels of Video, in accordance with minimum con 
Sumer expectations. The leSS complicated Single band SyS 
tem might Still find application in institutional Settings, for 
example, hospitals, where no provision need be made for 
Simultaneous recording of Video programming. In a multiple 
band application, the terminal unit would differ in appear 
ance from a normal cable box by the necessary indication of 
two Selected channels, rather than one. Ordinarily additional 
unscrambled channels may be tuned by “cable ready VCR's 
and TV's from the broadband signal present on the cable. In 
the present System, Since the broadband Signal is not avail 
able at the individual units or terminal locations, the Selec 
tion process involving command transmission to the rack 
mounted Selector unit must operate for both, or all, Selected 
channels. The selected channels could be provided at the 
terminal unit on two VHF channels unused by local broad 
casting. Alternatively, or additionally, one channel could be 
provided on baseband ports Suitable for direct connection to 
the typically unused baseband ports of a VCR. As pointed 
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out by Goodman, numerous advantages accrue by using this 
mostly ignored capacity of VCRs, and, if the other Selected 
channel is provided to the RF port of a VCR, the ability to 
watch one channel while recording another is gained by use 
of the “TV/VCR” switch present on almost all VCR's. 

0021. In an alternative embodiment of this invention, 
instead of concentration at a Single central location, rack 
mounted Selector units may be provided in an equipment 
closet located on each floor of a multiple floor Structure. 
Coaxial cable may then be run in a single vertical riser, and 
interconnected with the phone lines branching off on each 
floor. Although Some new cable must be run in this case, this 
has the advantage of limiting additional cable to a single 
unobtrusive location, without the necessity of entering each 
dwelling or commercial unit. The equipment closet should 
of course contain the rising bundle of telephone wires, So 
that pairs branching off on each floor may be conveniently 
broken into and a Selector unit installed; i.e., wired in Series. 

0022. In yet another alternative embodiment of the inven 
tion, a rack mounted unit at a central equipment closet 
location also includes circuitry for effecting compression of 
Video signals, Such as Suggested by the MPEG Standards. 
This circuitry processes the Video Source channels to reduce 
the bandwidth requirements. Complementary circuitry in a 
terminal unit decompresses the Video signals, and converts 
them to a Standard recognized by consumer equipment. A 
compression ratio of 10 is not unreasonable. Therefore, the 
frequency band from 6-30 MHZ, formerly allowing the 
transmission of 4x6 MHZ channels may now accommodate 
40 channels of source material. Use of nearby empty VHF 
channels, Such as channel 3, can provide an additional 10 
channels of program capacity each. Utilizing this embodi 
ment, on the order of 50 channels of video can be simulta 
neously transmitted over local phone lines, which is a 
reasonable number of channels to meet consumer expecta 
tions of cable Service. Accordingly no remote Selection 
means is required under this embodiment, and the resulting 
System functions more like a now conventional cable dis 
tribution network, delivering a full channel Selection into the 
consumer premises, Selectable by a decoder box. Until 
recently the high cost of Specialized circuit boards for 
compression and decompression of Video signals in real time 
with requisite quality would have made Such a method 
impracticable for mass consumer applications. However, in 
consequence of the continued near-exponential growth of 
generic processing power at fixed cost, and experience 
gained with Video compression technologies, this cost bar 
rier to commercial practicality of a particular embodiment of 
the present invention may Soon fall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 is partially a functional block diagram and 
partially a Schematic illustration of a System for the distri 
bution of Video signals in accordance with the present 
invention. 

0024 FIG. 2 is a functional block diagram of a transpon 
der unit, primarily a transmitter, used in the system of FIG. 
1 in accordance with the present invention. 

0025 FIG. 3 is a block functional diagram of a second 
transponder unit, primarily a receiver, used in the System of 
FIG. 1 in accordance with the present invention. 
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0.026 FIG. 4 is partially a functional block diagram and 
partially a Schematic of an alternate architecture for a Video 
distribution System in accordance with the present invention. 
0.027 FIG. 5 is a functional block diagram of a transpon 
der unit which is a modification of the transponder unit 
illustrated in FIG. 2. 

0028 FIG. 6 is a functional block diagram of a transpon 
der unit which is a modification of the transponder unit 
illustrated in FIG. 3. 

0029 FIG. 7 is a functional block diagram of a transpon 
der unit which is a further modification of the transponder 
unit illustrated in FIG. 2. 

0030 FIG. 8 is a functional block diagram of a transpon 
der unit which is a further modification of the transponder 
unit illustrated in FIG. 3. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.031) For simplicity in what follows, a partially process 
oriented description will be adopted, in which a general 
direction of Signal flow Suggests an implicit fictitious tem 
poral ordering in the description of Static Structural relations 
between System components. It will be readily compre 
hended that Such a description comprises information on the 
Structural, functional and methodic elements of the instant 
invention, without the necessity of independent description 
thereof. 

0032. In a first system for the distribution of video 
program information over Subscriber telephone lines, a 
Source or central distribution node S delivers a multiple 
channel feed into consumer or commercial premises via 
inside feeder cable 50 (FIG. 1). Source S may comprise an 
antenna, Such as a Satellite dish antenna (not illustrated), and 
related electronics, or a buried coaxial cable (not illustrated). 
Cable 50 terminates in a splitter Sp, which provides the 
signal present on cable 50 to a multiplicity of distributor 
cables 54. Cables 54 terminate respectively in a plurality of 
rack mounted transponder or Signal processing units U, 
shown schematically mounted on rack elements 56 and 58. 
Telephone feed bundle F enters a consumer or commercial 
premises from a telephone exchange (not illustrated) in 
general external to the consumer or commercial premises 
and forks into a multiplicity of subscriber lines 60. In 
general, Subscriber lines 60 terminate, in a pre-existing 
configuration, in a telephone junction box 61. Subsequent to 
installation of the video distribution system, Subscriber lines 
60 effectively terminate in respective rack-mounted units 
U. Interrupted Subscriber lines 60 reemerge from units U. 
as continued Subscriber lines 62, gathered in a bundle B 
before diverging to respective Subscriber premises. LineS 62 
constitute the existing installed telephone network in a 
building Structure, and may take the form of twisted pairs, 
i.e., unshielded pairs of insulated conductors twined about 
each other in order to partially cancel emitted fields and 
minimize radiation. For the purposes of this disclosure, 
twisted pair will be taken to describe ordinary unshielded 
telephone wiring, whether or not actually twisted. Sub 
Scriber lines 62 terminate in jack boxes 64, located on 
Subscriber premises, into which are inserted respectively 
twisted pair lead lines 66 from terminal transponder or 
Signal processing units U2. One or more terminal units U2 
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are disposed in each respective consumer premises, and 
from a Subscriber or end-user Vantage point, constitute a 
video channel selector. Subscriber lines 62 may branch into 
a multiplicity of jackS 64 in respective premises, not all of 
which need be connected to terminal units U (not illus 
trated). Units U. provide output connections for a video 
cable 70, terminating in consumer video product 72, and 
telephone handset line cord 68. 
0033. A representative rack mounted unit U is illustrated 
in greater detail in FIG. 2. It is to be noted that the functions 
of independent units U may be alternatively performed by 
a single physical unit with multiple connection ports. The 
processes of Such a single unit would be accomplished either 
by parallel or Sequential processing according to the Suit 
ability of each respective task for parallel or Sequential 
implementation, as well understood by those skilled in the 
art. For example, tuner and frequency shift functions, as 
described below, may be most feasibly implemented by a 
multiplicity of tuner or frequency shifter boards, while 
command interpretation may be handled by a Signal central 
processor provided with a command queue. These and other 
equivalent assignments of the functionality disclosed herein 
may be made by the person skilled in the electronic arts 
without departing from the Spirit of the disclosed invention. 
0034. In a preferred embodiment as illustrated by FIG. 2, 
distributor cable or source line 54 feeds a tuner or video 
Signal extraction component 76, which Selects a Single 
channel of video information. Tuner 76 is operatively con 
nected to shifter or modulator 78. The shifter in general 
shifts the Video signal output by the tuner to a pre-selected 
available frequency band for transmission on continued 
subscriber line 62. In the case where tuner 76 provides a 
base-band video signal as an output, shifter 78 will literally 
take the form of a radio frequency modulator. The exact 
placement of a conceptual boundary between block func 
tional circuits 76 and 78 is not a crucial feature of the present 
invention, nor is the precise format of a signal crossing this 
boundary. Modulator and demodulator in the context of 
the present invention may be taken to mean circuitry respec 
tively placing a Video program Signal output by tuner or 
Selector 76 in condition for transmission on Subscriber 
phone lines 62, and placing the Signal transmitted over 
phone lines 62 in condition for reception by consumer Video 
equipment. 

0035 An output frequency band of shifter or modulator 
78 may be chosen by position of set-switch 82 as set by an 
installing technician cognizant of Specific local conditions, 
or dynamically adjusted in response to Signals output by 
command interpreter or decoder 84. Subscriber phone line 
60 is connected to coupler 88 via low-pass filter 86, which 
filter serves to protect the public telephone network from 
injection of RF energy. Because limits on RF injection into 
the public telephone network are considerably more Severe 
below 6 MHZ, filter 86 may not be required if shifted video 
and control Signals imposed on continued Subscriber line 62 
are confined to frequencies higher than 6 MHZ. Coupler 88 
serves to combine incident video signals from shifter 78 and 
incoming Voice Signals from Subscriber phone line 60 and 
transmit the combined Signal along continued Subscriber 
phone line 62. Coupler 88 also relays audio or voice signals 
and control Signals transmitted from a Subscriber termina 
tion of line 62. Control Signals are advantageously trans 
mitted from a Subscriber terminal of line 62 encoded in a 
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frequency band centered on 10.7 MHZ, as described in the 
prior art. Control signals are relayed from coupler 88 to a 
command interpreter 84 which decodes the incoming control 
Signals and issues a command to tuner 76 for determining 
channel Selection, and optionally issues an instruction to 
shifter 78 to determine frequency band selection. Audio 
band signals incident on couple 88 from a subscriber end of 
line 62 are transmitted via low-pass filter 86 to subscriber 
phone line 60, whereupon these audio band Signals are 
accepted and processed in the normal way by the local area 
public phone network. 

0.036 Terminal unit U is represented in greater detail in 
FIG. 3. As discussed above with reference to FIG. 1, unit U 
is provided with input 66 and outputs 68 and 70. Input 66 
connects via a twisted pair (not separately designated) to 
telephone wall jack 64 connected to a respective Subscriber 
telephone line 62. Output 68 provides audio band signals for 
connection to subscriber telephone equipment 92 (FIG. 1) 
and output 70 provides a Video Signal for connection to 
subscriber video equipment 72 (FIG. 1). A low-pass filter 
100 serves to isolate subscriber telephone equipment 92 
from RF signals and also limit RF attenuation by telephone 
equipment components. A shifter or demodulator 102 at 
least partially reverses a function of shifter 84, restoring or 
first creating, from Video program information present on 
line 62 and transmitted through a coupler 104, a Video signal 
in a frequency range receivable by consumer equipment. In 
an additional function of terminal unit or module U2, infra 
red encoded channel Selection commands transmitted from 
a hand-held controller (not illustrated) and Schematically 
represented by a wave-train 108 are received and converted 
to electrical impulses by a transducer 106. A command 
transponder or command Signal generator 110 amplifies 
these impulses and generates a channel Selection signal in a 
frequency band ideally centered on 10.7 MHZ, as previously 
discussed. These frequency shifted control Signals are com 
bined with audio signals by coupler 104 and transmitted via 
output 70 and wall jack 64 on continued subscriber tele 
phone line 62 from which the frequency shifted control 
Signals are incident on a respective rack mounted unit U and 
serve to control functions of tuner 76 and shifter 78, as 
discussed above. 

0037. In the operation, terminal unit U and rack mounted 
unit U cooperate to allow remote consumer Selection of a 
program Source from a multiplicity of program Sources 
present on feed cable 50, for transmission in a fixed fre 
quency band on limited-bandwidth subscriber telephone line 
62. 

0.038. In a second system for the distribution of video 
program information over Subscriber telephone lines, 
described in detail below, a Small integral number of pro 
gram Sources greater than one are simultaneously Selected 
for co-transmission over telephone line 62. A means of 
achieving this function is illustrated in FIG. 5 and FIG. 6, 
which show modified centrally located Signal processing 
units U" and modified terminal units U", respectively. 

0039. In the device illustrated in FIG. 5, dual tuners 112 
and 114 replace Single tuner 76. Responding to commands 
transmitted by command interpreter 84, tuners 112 and 114 
Select and tune respective program Sources or channels from 
distributor cable or Source line 54, outputting tuned channel 
Signals in distinct frequency bands. Output Signals are mixed 
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or combined in a Second coupler 116, from whence they are 
transmitted to shifter 78. Shifter 78 simultaneously shifts 
output signals from tuners 112 and 114 in parallel, thereby 
transmitting these Signals in distinct frequency bands on 
continued subscriber line 62 via coupler 88. In a terminal 
unit U' (FIG. 6) with modifications corresponding to those 
of U", a single shifter 102 (FIG. 3) is replaced by dual 
shifters 118 and 120. Shifters 118 and 120 shift video signals 
present on Subscriber phone line 62 generally by differing 
amounts, thereby making these signals available at Shielded 
outputS 122 and 124 in a form convenient for consumer use, 
typically in the Same locally unused television channel 3 or 
4. Switch set 126 permits consumer selection of the output 
channel of shifters 118 and 120 according to local require 
mentS. 

0040. In yet another embodiment of the present invention 
(FIG. 4), an alternative network architecture shifts the 
location of an interface between Video feed and telephone 
equipment. In this alternative, Source S feeds a single riser 
or common cable 130. Common cable 130 feeds junction 
boxes or splitters 132 located on each floor of a served 
Structure, horizontal Structural partitions being Schemati 
cally represented by dashed lines 134. It is contemplated in 
this embodiment that cable 130 shares a common plenum 
with telephone line riser or conduit 136, and that junction 
boxes 132 are located in telephone Service closets, Sche 
matically illustrated by dot-dash enclosure 138, disposed on 
respective floors of the multiple-unit dwelling or commer 
cial structure. Bundle B of consumer telephone lines 60 
enters conduit 136 from a central Service location as 
installed by the telephone company. The network of FIG. 4 
is functionally identical to that illustrated in FIG. 1 but shifts 
the junction between telephone System and Video feed to a 
location closer to the Subscriber premises or dwelling unit. 
This shift in location minimizes the length of unshielded 
telephone wire conductors used for non-design RF signal 
transmission at the cost of running a Single common video 
cable in a vertical Service plenum, while maintaining the 
advantage of eliminating floor by floor wiring for Video 
cable reception. 
0041. In yet another video signal distribution system, 
modified rack mounted units remain installed in a central 
building Service location, but the necessity of remote chan 
nel Selection from a consumer or Subscriber premises is 
eliminated by the use of Video compression technology. 
Referring again to FIG. 1, rack mounted unit U may be 
modified to include Specialized or generic integrated circuits 
modified by programming to effect a compression of the 
incoming multi-channel Video signal Supplied by Source S. 
Terminal unit U is modified to include corresponding cir 
cuitry in order to effect a decompression of the incident 
Signal. 

0042. A better explication of this embodiment may be 
achieved by a comparison of FIGS. 7 and 8 with FIGS. 2 
and 3. In modified rack mounted unit U", tuner 76 and 
shifter 78 are now eliminated in favor of a single block 
functional circuit component 140 for execution of a video 
compression algorithm (FIG. 7). Output of compression 
circuitry 140 may by design be taken to lie in an RF band 
Suitable for transmission on Subscriber telephone lines, 
typically between 6 MHZ and 30 MHZ, possibly also 
comprising one or more available nearby low VHF channels 
unused in local broadcasting. In this manner on the order of 
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50 channels of Video programming may be simultaneously 
transmitted over Subscriber telephone lines for distances 
found in a multiple dwelling unit or commercial Structure of 
moderate size, up to approximately 250 feet of Signal 
transmission. The need for command interpreter 84 is 
accordingly eliminated in the centrally located unit U", as 
there is no need to choose one or two channels to be 
transmitted over the limited bandwidth available on an 
unshielded wire pair. Set Switch 82 is retained, however, to 
allow one time adjustment by the installing technician of the 
frequency band or bands to be utilized for transmission of 
Video Signals over phone lines, according to local condi 
tions. Setting Switch 82 may, for example, select either VHF 
channel 3 or channel 4 as an auxiliary carrier band, in 
addition to available Sub-VHF frequency bands. 
0.043 Modified terminal or subscriber unit U" eliminates 
shifter 102 in favor of decompression circuitry 142. Cir 
cuitry 142 provides a broadband output 144 suitable for 
utilization by “cable ready consumer products. A tuner 146 
is also provided for provision of a Selected channel on a 
fixed frequency band, for example, on VHF channel 3, 
providing functionality similar to a typical cable box. 
Tuners as described in all embodiment of the present 
invention are functionally similar to shifters, but differ in 
nomenclature Since tunerS also embody a Selection function 
and a variable frequency shift, dependent on the frequency 
of the input signal of the Selected channel, while shiftes in 
the context of the present invention perform an indiscrimi 
nate fixed frequency shift of all incident signals. Audio band 
telephone line output 68 is also provided as in previous 
embodiments, through a low pass filter 100 connected to 
coupler 104. 
0044 One of ordinary skill in the art will appreciate that 
the various signal processing units, distribution Schemes and 
network architectures may be modified to form further, 
equivalent Signal processing units, distribution Schemes and 
network architectures. For instance, the rack mounted and 
terminal units of FIGS. 7 and 8, comprising signal com 
pression means, could be combined with the network archi 
tecture of FIG. 4 by placing the rack mounted units on each 
floor rather than in a Single central location. 
0.045 Accordingly, it is to be understood that the draw 
ings and descriptions herein are proffered by way of example 
to facilitate comprehension of the invention and should not 
be construed to limit the Scope thereof. 

What is claimed is: 
1. In a multiple unit dwelling having a telephone network 

including multiple twisted-pair wires extending from 
respective dwelling units to a telephone junction box con 
necting Said wires to a telephone exchange, a Video signal 
distribution System for Said multiple unit dwelling, compris 
Ing: 

a plurality of Video channel Selectors disposed in respec 
tive ones of Said dwelling units and operatively con 
nected to respective ones of Said twisted-pair wires, 
Said channel Selectors each including a signal generator 
for generating a channel Selection Signal encoding a 
Video channel Selected in response to a user input or 
commands, 

a decoder disposed proximately to Said telephone junction 
box and operatively connected to Said twisted-pair 
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wires for decoding channel Selection Signals transmit 
ted over Said twisted-pair wires from respective ones of 
Said dwelling units, 

an antenna for receiving multiple wireleSS Video signals in 
different channels, and 

a Video signal extraction component operatively coupled 
to Said decoder, Said twisted-pair wires, and Said 
antenna for extracting incoming Video signals in 
response to the decoded channel Selection Signals and 
for transmitting the extracted video signals over Said 
twisted-pair wires to respective ones of Said dwelling 
units. 

2. The video signal distribution system defined in claim 1 
wherein Said extraction component includes a modulator for 
combining the extracted Video signals with carrier Signals, 
further comprising a plurality of demodulators disposed in 
Said respective ones of Said dwelling units for Separating the 
extracted Video signals from the carrier Signals. 

3. The video signal distribution system defined in claim 2 
wherein Said decoder includes a plurality of decoding cir 
cuits each operatively connected to a respective pair of 
twisted-pair wires. 

4. The video signal distribution system defined in claim 3 
wherein Said extraction component includes a plurality of 
modulation circuits each operatively connected to Said 
antenna and to a respective pair of twisted-pair wires. 

5. The video signal distribution system defined in claim 4, 
further comprising a Video signal junction box disposed 
proximately to Said telephone signal box, Said Video signal 
box being operatively coupled to Said antenna for receiving 
Said Video signals therefrom, Said modulation circuits being 
operatively connected to Said Video signal box. 

6. The video signal distribution system defined in claim 5 
wherein Said twisted-pair wires are operatively connected in 
the respective ones of Said dwelling units to respective 
telephone calling Stations, further comprising low pass and 
high pass filters for Separating voice Signals from Video 
Signals in twisted-pair telephone Sub-networks internal to 
Said dwelling units. 

7. The video signal distribution system defined in claim 2, 
further comprising a Video signal junction box disposed 
proximately to Said telephone Signal box, Said Video signal 
box being operatively coupled to Said antenna for receiving 
Said video signals therefrom, said modulator being opera 
tively connected to Said Video signal box. 

8. The video signal distribution system defined in claim 1 
wherein Said decoder includes a plurality of decoding cir 
cuits each operatively connected to a respective pair of 
twisted-pair wires. 

9. The video signal distribution system defined in claim 1 
wherein Said extraction component includes a plurality of 
modulation circuits each operatively connected to Said 
antenna and to a respective pair of twisted-pair wires. 

10. The video signal distribution system defined in claim 
1 wherein Said twisted-pair wires are operatively connected 
in the respective ones of Said dwelling units to respective 
telephone calling Stations, further comprising low pass and 
high pass filters for Separating voice Signals from Video 
Signals in twisted-pair telephone Sub-networks internal to 
Said dwelling units. 

11. The video signal distribution system defined in claim 
1 wherein Said antenna is a Satellite dish antenna. 
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12. A video Signal distribution System for a building 
having multiple Separate units, comprising: 

a central distribution node receiving multiple video Sig 
nals in different channels, 

a plurality of Video channel Selectors disposed in respec 
tive ones of Said units, and 

multiple conductors extending from Said distribution node 
to respective ones of Said Video channel Selectors, 

Said central distribution node including a Video signal 
extraction component operatively coupled to Said con 
ductors for extracting incoming Video signals in 
response to the channel Selection Signals transmitted 
over respective ones of Said conductors from respective 
ones of Said channel Selectors and for transmitting the 
extracted Video signals over Said conductors to respec 
tive ones of Said units. 

13. The video signal distribution system defined in claim 
12 wherein Said channel Selectors each include a signal 
generator for generating a channel Selection signal encoding 
a Video channel Selected in response to a user input or 
commands. 

14. The video signal distribution system defined in claim 
13 wherein Said distribution node includes a decoder opera 
tively connected to Said conductors for decoding Said chan 
nel Selection Signals upon transmission thereof over Said 
conductors from respective ones of Said units. 

15. The video signal distribution system defined in claim 
14 wherein Said decoder includes a plurality of decoding 
circuits each operatively connected to a respective one of 
Said conductors. 

16. The video signal distribution system defined in claim 
12 wherein Said extraction component includes a modulator 
for combining the extracted Video signals with carrier Sig 
nals, further comprising a plurality of demodulators dis 
posed in Said respective ones of Said dwelling units for 
Separating the extracted Video signals from the carrier Sig 
nals. 

17. The video signal distribution system defined in claim 
16 wherein Said extraction component includes a plurality of 
modulation circuits each operatively connected to a respec 
tive one of Said conductors. 

18. The video signal distribution system defined in claim 
12 wherein Said node is disposed in a utility room of Said 
building, Said utility room being different from each of Said 
units. 

19. The video signal distribution system defined in claim 
12, further comprising a Satellite dish antenna operatively 
coupled to Said distribution node for delivering Said multiple 
Video signals thereto. 

20. The video signal distribution system defined in claim 
12 wherein Said conductors are metal conductors. 

21. The video signal distribution system defined in claim 
12 wherein Said conductors are twisted-pair wires of a 
telephone network. 

22. In a multiple unit dwelling having a telephone net 
work including multiple twisted-pair wires extending from 
respective dwelling units to a telephone junction box con 
necting Said wires to a telephone exchange, a Video signal 
distribution method for Said multiple unit dwelling, com 
prising: 
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at an antenna, wirelessly receiving a multiplicity of Video 
or television Signals from at least one geosynchronous 
Satellite, 

conducting Said Video or television Signals from Said 
antenna to a telephone junction box in the multiple unit 
dwelling, 

in response to a channel Selection Signal transmitted from 
one of Said dwelling units over a twisted-pair conductor 
path extending to Said telephone junction box, extract 
ing a Selected one of Said Video or television Signal 
conducted from Said antenna; and 

transmitting the extracted Selected Video or television 
Signal Over Said twisted-pair conductor path back to 
Said one of Said dwelling units. 

23. The method defined in claim 22 wherein the extracting 
of Said Selected one of Said Video or television signals 
includes Separating a Video content Signal from a carrier 
WWC. 

24. The method defined in claim 23 wherein the trans 
mitting of the extracted Selected Video or television Signal 
over Said twisted-pair conductor path includes combining 
the Separated Video content Signal with a carrier Signal to 
form a composite signal and transmitting Said composite 
Signal over Said twisted-pair conductor path to Said one of 
Said dwelling units. 

25. The method defined in claim 22 wherein the conduct 
ing of Said Video or television signals from Said antenna to 
Said telephone junction box includes transmitting Said video 
or television signals over a coaxial cable. 

26. The method defined in claim 22 wherein said channel 
Selection signal is one of a plurality of channel Selection 
Signals and wherein Said twisted-pair conductor path is one 
of a plurality of twisted-pair conductor paths extending to 
Said telephone junction box from respective ones of Said 
dwelling units, Said channel Selection signals being trans 
mitted over the respective twisted-pair conductor paths, 
further comprising extracting a plurality of Said Video or 
television Signals in response to Said channel Selection 
Signals and transmitting the extracted Selected video or 
television Signals over respective ones of Said twisted-pair 
conductor paths to respective ones of Said dwelling units. 

27. A System for distributing Video programming, com 
prising: 

a Source Supplying at least two channels of Video pro 
gramming information; 

a multiplicity of coupling and Selector devices disposed in 
a central location, each connected at an input Side to 
Said Source; 

unshielded wiring runs originating at an output Side of 
Said devices and terminating in respective remote ter 
minal locations, utilizable for transmission of Said 
Video programming information from Said coupling 
and Selector devices to Said terminal locations, 

command transmission means disposed at Said terminal 
locations for transmitting control Signals over Said 
wiring runs from Said terminal locations to Said cou 
pling and Selector devices, and 

command interpreter means operatively connected to Said 
coupling and Selector devices for receiving Said control 
Signals and responding to the intelligence encoded 
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therein to connect commanded Video program Source 
channels to each of respective wiring runs. 

28. The system of claim 27, wherein said source com 
prises a Satellite dish antenna. 

29. The system of claim 27, wherein said command 
transmission means is operatively associated with a first 
transponder means for transforming Said Video program 
ming information as transmitted on Said wire runs into Video 
programming Signals of Standard broadcast frequencies 
capable of reception by a television monitor or Video cas 
Sette recorder. 

30. The system of claim 29, wherein said coupling and 
Selector means is operatively associated with Second tran 
sponder means for transforming Said Video programming 
information from a first format output by Said Source into a 
Second format transmissible on Said wire runs adapted for 
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further transformation by Said first transponder means into 
Said Video programming Signals of Standard broadcast fre 
quencies. 

31. The system of claim 30, wherein said second format 
comprises a Sub-VHF RF band. 

32. The system of claim 30 wherein said second format 
comprises digital encoding. 

33. The system of claim 27 where in said signal trans 
mission means comprises a hand-held pointable command 
device transmitting infrared command Signals, and an infra 
red transducer and command transponder for converting Said 
infrared command Signals into electrical impulses for trans 
mission on Said wire runs in an available radio frequency 
band. 


